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A method, a device, and a system for transferring data 

FIELD OF THE INVENTION 

5 

The present invention relates generally to communication systems. In particular the 
invention concerns broadband data access via a plurality of devices utilizing different 
type of connections. 

1 0 BACKGROUND OF THE INVENTION 

Modem wireless communications systems such as GSM (Global System for mobile 
communications) and UMTS (Universal Mobile Telecommunications System) are 
capable of transferring various types of data over the ah* interface between the network 

15 elements such as a base station and a mobile terminal. As the general demand for 
transfer capacity continuously rises thanks to e.g. new multimedia services coming 
available, new more efficient techniques have been developed in order to exploit the 
existing resources to a maximum extent. The demand has already been or is at least 
going to be supplied with WCDMA (Wideband Code Division Multiple Access), 

20 EDGE (Enhanced Data Rates for GSM Evolution) and HSDPA (High-Speed 
Downlink Packet Access) interfacing/modulation techniques developed for raising the 
maximum data transfer speeds achievable. 

The same analogy applies to broadband access solutions utilizing either solely or, to 
25 say, at least mainly fixed connections, i.e. the local area network may be wireless but 
other network elements starting from the WLAN (Wireless Local Area Network) base 
station/router are fixedly attached to the rest of the network. Broadband, e.g. xDSL 
(Digital Subscriber Line), solutions are slowly gaining ground in many industrialized 
countries. These provide consumers with bit pipes of 256kbps to 2Mbps or even more, 
30 with the 25 6... 5 12 kbps variants being the most popular due to pricing strategies 
implemented by the operators. Also the forerunner of xDSL, ISDN (Integrated 
Services Digital Network) is still widely in use and is being marketed. Broadband and 
ISDN connection are used for Internet browsing, email, file downloading and P2P 
(Point-to-Point) networking, for example. 

35 

These uses, applicable also to wireless data transfer initiated by e.g. mobile terminal 
owners, may create somewhat bursty traffic, and occasionally the existing, although 
reasonably high-speed, modem data access means do not cope with the amount of the 
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traffic causing either annoying dropouts in the real-time data playback or just increase 
the transfer delay to an intolerable level. 

See figure 1 for illustration of the solution disclosed by publication W09 8/561 81 
5 comprising means ("interactive channel") for controlling dovy^nlink DVB (Digital 
Video Broadcasting) stream 122 of >2Mbit/s by utilizing a common GSM terminal, 
either a typical extemal model or a built-in version, as an uplink data transfer tool with 
the DVB set-top-box 114 connected to television 116. The GSM terminal transmits 
control signals 118 by, for example, embedding them into SMS (Short Message 

10 System) messages in uplink direction to be forwarded via a base station 104, BSC 
(Base Station Controller)/MSC (Mobile Switching Centre) 102 and network 106 to 
interactive centre 108. Interactive centre 108 then provides distributive central 110 
with related control information in order to affect the transmitted broadband service 
delivery as desired. The GSM terminal thus enables relatively simple control to the 

15 subscriber even if DVB set-top-box 1 14 or network 1 12 in use does not support return 
channels of fixed type. 

However, notwithstanding the various existing data transfer arrangements that may 
even utilize different type of data connections, situations may still occur in which the 
20 available basic data transfer capacity does not suffice to transfer data to the user 
equipment, such as a desktop computer, with a reasonable speed or latency. 

Earlier, ISDN users have had the option to stack two 64 kbps pipes to acquire double 
capacity for a session. Disconnecting the other ISDN pipe has required interruption of 
25 the session and re-initialisation with a single pipe, which has been done manually. 
Internet access through wireless protocols has been limited mainly to use during travel, 
although some users use a flat-rate GPRS connection as their only Intemet access 
method. 

3 0 SUMMARY OF THE INVENTION 

The object of the present invention is to alleviate the defects found in prior art 
solutions as to, at least occasionally, desired additional data transfer capacity by 
introducing the concept of multi-pipe data access. With multi-pipe data access the user 
35 can gain a better use experience by using already existing hardware to automatically 
and transparently better adapt to the prevailing level of data traffic. 
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Today, to an increasing amount, people own or have at least access to both fixed and 
mobile communications networks, e.g. through desktop computers and portable 
WCDMA/EDGE/HSDPA enabled handsets. These last-mentioned mobile solutions 
also provide data pipes ranging up to 960 kbps (WCDMA), 384 kbps (EDGE) or even 
5 to 10 Mbit/s (HSDPA) and are thus not meaningless what comes to their possible 
applicability in relatively demanding data transfer operations as well. 

According to the basic idea of the invention both fixed and wireless connections are 
utilized in transferring one or more data elements constituting a data aggregate to a 

1 0 single end-user device such as a personal computer. The invention can be implemented 
as a software and/or hardware module that monitors the level of traffic in the fixed 
connection. Herein the wording "fixed connection" is used to refer to a connection 
routed mainly through fixed wire-based connections and fixed communications 
networks but e.g. the access network may still comprise a wireless portion such as a 

15 wireless LAN (WLAN) connection between a WLAN network adapter at the end-user 
device and a WLAN router on the network side. 

If the fixed connection is tapped to capacity, i.e. the user is likely downloading a large 
file, or other preferred conditions apply, the module will commission another data pipe 
20 over the wireless protocol and place the transfer capacity of the new pipe at the 
disposal of the application that is using the fixed coimection. The download will then 
complete at a substantially faster rate, simultaneously over the two pipes. After the 
download is complete, the multi-pipe driver will realize the fixed connection is no 
longer tapped to capacity and the wireless pipe can be relinquished. 

25 

As to the utility of the invention, most of the time the wireless channel is not in use, 
which will save mobile terminal battery, transfer capacity, costs etc, but is actually 
used optionally fiiUy transparently at need in favour of the user when the fixed 
connection is limiting the overall performance of the system. This results in a better 

30 user experience and flexible availability of transmission resources. The invention also 
provides smaller delays in transfers. Acquiring a faster fixed connection would be 
much costlier as the operators typically charge a monthly fee for e.g. xDSL use. 
Furthermore, most of the time the transfer capacity of the faster DSL would be unused. 
The present invention allows consumers to automatically acquire additional data 

35 transfer capacity only when needed. 
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Still further, the invention allows more dynamic transfer capability allocation well 
suited to the bursty nature of typical consumer use. An additional advantage is that the 
invention could be implemented with additional PC software and terminals that have 
already hit or likely hit the markets soon. There is seemingly a correlation between 
5 consumers who own fixed Intemet connections and who will own data-enabled 
terminals suited for the present invention. Thus the users already have the hardware 
needed to implement the invention, and all that is needed is merely some software that 
will offer the additional value. Altematively/additionally the invention may be 
implemented through tailored hardware, e.g. programmable logic chips, DSP's (Digital 
10 Signal Processor), microprocessors, and microcontrollers. 

In one aspect of the invention a method for transferring a data aggregate from a data 
source to a destination device enabled to connect to the data source through a first 
connection utilizing a fixed communications network, is characterized in that it has the 
15 steps of 

-establishing at the destination device a second connection to the data source via a 
wireless communications device operable in a wireless communications network, 
-receiving portions of said data aggregate through both first and second connections, 
20 and 

-joining said portions together to reconstruct said data aggregate. 

In another aspect of the invention an electronic device operable in a fixed 
communications network, comprising processing means and memory means for 

25 processing instructions and storing data, is characterized in that it further comprises 
data transfer means for communicating with a wireless communications device 
operable in a wireless communications network, and means for managing transfer of a 
data aggregate from a data source through said fixed communications network and said 
wireless communications network via said wireless communications device, said data 

30 aggregate divided into at least two portions, one of said at least two portions received 
through said fixed communications network and the other through said wireless 
communications network. 

In a further aspect a system comprising an electronic device operable in a fixed 
35 communications network, said electronic device comprising processing means and 
memory means for processing instructions and storing data, and a wireless 
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communications device operable in a wireless communications network, is 
characterized in that 

said electronic device further comprises data transfer means for communicating with 
5 said wireless communications device, and means for managing transfer of a data 
aggregate from a data source through said fixed communications network and said 
wireless communications network via said wireless communications device, said data 
aggregate divided into at least two portions, one of said at least two portions received 
through said fixed communications network and the other through said wireless 
10 communications network, and 

said wireless cormnunications device comprises means for receiving instructions from 
said electronic device in order to establish a connection to the data source, and means 
(708) for forwarding data from the data source to said electronic device. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

Hereinafter the invention is described in more detail by reference to the attached 
drawings, wherein 

20 

Fig. 1 depicts the cited prior art solution targeted to a DVB system, 

Fig. 2 illustrates the aforesaid concept of the invention in which a wireless channel is 

utilized in addition to the fixed one upon need. 

Fig. 3 is further outlines the principles of the invention with an implementation 
25 example. 

Fig. 4 illustrates a data aggregate and portioning thereof. 
Fig. 5 is a flow chart of the method of the invention. 
Fig. 6 is a block diagram of a device of the invention. 

Fig. 7 is a block diagram of a wireless communications device of the invention. 

30 

DETAILED DESCRIPTION OF THE EMBODIMENT OF THE INVENTION 

Figure 1 was already described above in conjunction with the description of relevant 
prior art. 

35 

A basic scenario of the invention is sketched out in figure 2. The user of a computer 
device with a fixed network connection, e.g. PC 204 with a standard Ethernet adapter. 
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is connected to computer network 208, e.g. the Internet, through a local area network 
(LAN), for example. The PC is commanded by an application or explicitly by a user, 
for example, to download one or more data elements forming a data aggregate from a 
data source, e.g. server 212 that is either directly, or via intermediary 
5 devices/network(s), connected to network 208 as well. A specific software/hardware 
block embedded in PC 204 recognizes the available data transfer resources of mobile 
terminal 202 and initiates a parallel data transfer connection to data source 212 through 
mobile network 210 including e.g. a RAN (Radio Access Network), a core network 
and possibly other joined networks by utilizing mobile terminal 202 wirelessly 
10 connected to mobile network 210 via base station 206 in order to acquire the data 
element with accelerated rate. Mobile terminal 202 may be connected to PC 204 by 
wireless or wire-based means; see the dotted line. 

In figure 3 the aforementioned scenario is expanded regarding one possible technical 
15 solution for fulfilling the above task. The invention comprises a personal computer 
(PC), which can be a desktop or laptop model, a mobile terminal supporting e.g. 
WCDMA, WCDMA/HSDPA or EDGE techniques, and associated software with 
multi-pipe driver (MPD) 304 and/or tailored hardware installed. The PC is connected 
to the Intemet by a fixed (e.g. ISDN or xDSL) connection and to the mobile terminal 
20 by whatever suitable interface (cable, IrDA, Bluetooth etc). MPD 304 managing the 
data transfer (-reception from the computer's viev^oint) according to the principles of 
the invention is logically located between xDSL driver 306 and application layer 302. 
This module interfaces with application layer 302, xDSL driver 306 and mobile 
connectivity driver 308. 

25 

MPD 304 preferably includes some user-definable settings that can be altered through 
control software, for example. MPD 304 can be set active whenever the computer is 
turned on. Furthermore, MPD 304 may be programmed to monitor the usage of the 
fixed pipe, and in case that the pipe seems to be completely reserved, or other 

30 condition applies according to the performed analysis, MPD 304 will open the wireless 
pipe by requesting an additional transmission from the data source through the wireless 
network by using the mobile terminal as an access device. The fixed pipe should 
typically be selected as the primary data interface thus, in a normal case, minimizing 
the originated data transfer costs to the user and maximizing the data transfer speed. 

35 Most of the time (web browsing, email, chat etc) the fixed pipe will probably be more 
than sufficient to serve the applications run by the user. The analysis that leads up to 
opening the wireless pipe can be pre-programmed or be at least partly user-definable at 
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MPD's 304 memory. The analysis may include simple threshold type rulings; when 
MPD 304 detects that the fixed pipe is used to its full capacity and/or some other limit 
or a number of limits are exceeded/not met, it will open a new pipe over the wireless 
network and expand it until additional bit rate no longer increases throughput, for 
5 example. This means that the bottleneck in the transfer is no longer in the "last mile" 
connection and the connection represents a best effort to move the file in question. 
When the transfer is complete (fixed pipe no longer at threshold capacity) the wireless 
pipe can be released without delay. 

10 MPD 304 may be set not to give any error messages if the interface to the mobile 
terminal is unavailable. Alternatively, the user may be informed about potential benefit 
of using additional wireless data transfer capacity if connected to MPD 304. It is up to 
the user to connect the terminal and he/she can be informed e.g. by a small onscreen 
icon if the additional capacity is in principle available. The connection to the Internet 

15 will be fully functional even if the terminal isn't present. However, if the terminal is 
present and the fixed connection is unavailable (due to maintenance by the operator or 
some other reason) MPD 304 will open a pipe of required size solely over the wireless 
protocol. In this case the invention serves to guarantee an adequate net access in 
"network down" situations and can improve service availability. 

20 

One key point resides in a feature that the allocation and disallocation of the wireless 
pipe can be done fully or semi-transparently and without input from the user. The user 
will only experience better download performance in addition to his/her normal 
experience using the fixed connection unless he/she is willing to, for example, 
25 manually accept by pressing a button in a pop-up menu etc the use of additional 
transfer resources. In case of WCDMA, the user can also use the mobile teminal 
normally for voice or other applications since WCDMA supports multiple 
simultaneous connections. 

30 The size of the bit pipe commissioned from the wireless network depends on the 
transfer situation. The smallest sufficient pipe is chosen in order to minimise the 
transfer time, or alternatively the largest pipe given by the network in case the sum of 
fixed and wireless capacity is still less than the rate data is arriving from the Intemet. 

35 Example 1: 
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An example is a 1 Mbyte file downloaded over a 256kbit/s ADSL connection. Without 
a second pipe the download will take 32 seconds. If another pipe is made available, for 
example a 384 kbit/s pipe over WCDMA, with transfer will complete in 13 seconds. 
The wireless pipe is open only for these 13 seconds. 

5 

Example 2: 

This example illustrates the flexible nature of the interfaces in the present invention. 
The user sits by her computer with her terminal in her pocket. As she does this, MPD 

10 304 will detect the presence of the terminal via Bluetooth. As she uses the computer, 
MPD 304 will occasionally commission a WCDMA pipe to facilitate a few large e- 
mail attachment downloads and accesses to shared network folders. During this time, 
she can still answer and place calls and use her mobile normally, since WCDMA 
supports multiple simultaneous connections. In case there is no fixed network in the 

15 computer, then each user will have his/her own mobile forward all incoming traffic 
to/from the net - and be billed for it accordingly. This can be usefiil in some situations 
where users share computers. 

Performance: 

20 

Examples of percentage-wise increases in transfer capacity for various fixed and 
wireless pipes are presented in the following table: 



Table 1. 



Fixed line capacity, kbps 


Wireless pipe, kbps 


Performance increase, % 


64 


128 


200 


128 


256 


100 


256 


960 


375 


512 


384 


75 


1024 


384 


37 



25 

We notice that the performance gains are more pronounced for the most common, 
ISDN and 256/512 kbit/s DSL lines. These users form the main target group for the 
invention. However, HSDPA would even gain the users with the fastest DSL lines. 

30 The salient points in the present invention are, for example, the following: 
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1) Use of wireless pipe to complement a fixed pipe in situations where the fixed 
pipe causes congestion. 

2) Transparency of operation from the user if preferred. 

3) Use of MPD 304 or similar SW structure to dynamically respond to changing 
5 load. 

Reverting to the scenario of figure 3, a question arises how the data should be 
transferred from a single source to a single destination by utilizing at least two data 
pipes. Data transfer may be first initiated by the fixed primary pipe alone, and after a 
10 while, MPD 304 activates the wireless pipe for additional transfer capacity. As the 
preferred data aggregate is to be transferred through two pipes of different transfer rate 
and nature, MPD 304 should assess a proper location in the aggregate to start with the 
additional data transfer. 

15 For an example, let's assume that the size of the file to be transferred is around 20 
Mbits and the speed of the primary pipe is ~100kbit/s and the speed of secondary pipe 
is ~25kbit/s. See figure 4 for clarification. What is the proper location in data element 
402, e.g. a file, to start downloading portion 404 of the complete element with the 
secondary wireless pipe if e.g. a first portion of 500 kbits, marked with reference sign 

20 406 in the figure, has already been transferred from the beginning by utilizing solely 
the primary pipe? X shall denote the remaining time in seconds for the completion of 
data transfer. 

500kbit +1 00kbit/s*X+25kbit/s*X =20000kbit => 
25 125kbit/s*X =19500kbit -> 

X =156s 

Thus the remaining time for data transfer equals to 156 seconds provided both the 
pipes are exploitable to the maximum extent. 

30 

A proper location to initiate data transfer with the secondary pipe can then be 
calculated with 

500kbit+ 156s'^100kbit/s=16100kbit. 

35 

An optimum location according to this approach to start downloading a file with the 
secondary pipe would thus be the 16101st bit of the total of 20 Mbits. Depending on 
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the memory and data transfer capabilities of both the mobile terminal and the 
computer, the terminal may pass 408 the data blocks (e.g. packets) upon arrival directly 
to the computer or wait until the whole portion has been retrieved and then forward it 
to the computer. Likewise, a total of three or more pipes may be utilized for 
5 transferring the data aggregate. 

How can, in practise, the data transfer be initiated starting from within a data 
aggregate? Of course, if the aggregate consists of multiple data elements (files, for 
example) that are independently available/accessible at the data source, the simplest 

10 solution is to utilize the natural borders of data elements for determining the proper 
starting point with an additional pipe. Obviously, in most cases this kind of approach 
with coarser resolution does not result in the most optimal solution vis-a-vis more 
precisely defined starting points deternained by utilizing e.g. the afore-explained 
formulas. One option that may enable direct exploitation of the determined starting 

15 point within the aggregate exploits data transfer resume/recovery feature (like in 
classic Zmodem protocol), which supports defining a certain offset from which to start 
downloading, or corresponding procedures existing in many contemporary 
communication systems and protocols thereof (see the dash line in figure 4). 

20 Figure 5 discloses a flow chart of the method in accordance with the principles of the 
invention as described hereinbefore. 

In step 502 at method start-up the necessary code, for example an MPD, is loaded to 
the memory of the executing device, and the user either directly or through automated 

25 functionalities commands data transfer from a data source. Moreover, the MPD may 
during the start-up and, for example, periodically also afterwards scan for available 
devices capable of forming wireless pipes in accordance with the invention. Such scan 
methods include Bluetooth/IR (InfraRed) connection establishment procedures as well 
as simple physical interface queries whether a suitable device is connected to the 

30 executed device through a cable. In step 504 data transfer is initiated by establishing a 
data transfer connection (--link) with the data source by utilizing the primary, e.g. a 
fixed, connection. The mutual hierarchy of connections is advantageously still user- 
definable, and also a wireless link may be prioritised over a fixed one. 

35 In step 506 the MPD recognises the initiation of data transfer and performs analysis on 
the established connection on the basis of one or more factors such as the amount of 
data to be transferred, primary link maximum speed, primary link current speed. 
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estimated primary link future speed, possible secondary link(s) maximum speed, 
secondary link(s) approximated average/current speed, and transfer time vs. cost 
comparisons, for example. Such time/cost comparisons that can be calculated from e.g. 
connection parameters (price per time unit, price per data xmit etc) set by the user and 
5 stored in the MPD may sometimes affect choosing to stay with one connection only 
although the data could be transferred more rapidly by utiUzing one or more secondary 
links. For example, definition can be made not to utilize cost-causing secondary link(s) 
if the download time reduces less than a certain percentage or a certain explicit time 
period only. 

10 

However, if the secondary link through a wireless pipe shall be activated, which is 
checked in step 508, it's done in step 516. In practise the MPD shall command the 
available mobile terminal to create a connection to the data source and fetch data 
starting from a certain pre- determined point as described earlier. 

15 

Data is transferred through active pipes in step 510 and, optionally, e.g. in a periodical 
(or per received data unit) manner further analysis is performed, see step 512. Such 
analysis may further determine the need, which is checked in step 514 and 
conditionally executed in step 518, to activate new pipes if available (or to close a 
20 number of existing ones if e.g. some pipe has dramatically gained/lost speed lately and 
made itself or the other pipes in practise useless), reallocate some of the existing pipes 
for new connections become necessary due to e.g. new and urgent file transfer 
requests, and store e.g. connection statistics (average speeds etc) in a database for even 
more exact pipe allocations in the future. 

25 

After all the data has been received (or connections are terminated for other reasons) 
the method is ended in step 520. The data blocks transferred through a number pipes 
are here joined together by the latest. Altematively, it's possible to construct a skeleton 
for the transferred data aggregate as a whole to which different pipes directly drop the 

30 received data in a proper position; the received data portions are unified with each 
other. After finishing the transfer, such skeleton advantageously automatically 
corresponds to the data downloaded through a single pipe only and may be stored in or 
forwarded to a preferred location. As to the primary connection via which the first 
portion of the downloaded data is typically transferred, the MPD may naturally cease 

35 the data transfer thereof immediately after the location from which the rest of the pipes 
have started downloading is reached to avoid unnecessary allocation and utilization of 
data transfer resources. 
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As alternative/supplementary solution to the one of figure 5, before starting any data 
transfer through pipes, the MPD may retrieve the size of data to be transferred either 
from the data source or from the user/user application (if available) and estimate 
5 optimum division of data pipes for the transfer and other aforesaid analysis^ after 
which one or more pipes are allocated and the actual payload data transfer is ready to 
begin. 

Dotted line marked with reference sign 522 has been used to group the method steps 
1 0 considered as optional together. 

Figure 6 discloses a block diagram of basic components for a device such, as a 
computer capable of acting as a multi-pipe access host. Processing unit 602 controls 
the execution of actions in accordance with instructions 614 e.g. in a fomi of an 

15 application (multi-pipe driver etc) stored in memory 604 optionally comprising also 
data 612 downloaded to the device in accordance with the invention or containing 
settings, statistics etc. Data transfer means 608 may include both wireless means 614 
like a radio/infrared transceiver and also wireless network (WLAN etc) adapters, or 
fixed means 616 such as a conventional network adapter (Ethernet card etc), for 

20 example. Keyboard or other data input means 610 and display 604 are useful in 
providing a user with an interface for managing and controlling the device. 

Software for implementing the method of the invention may be provided on a carrier 
medium like a floppy disk, a CD-ROM, and a memory card, for example. 

25 

Likewise, the wireless communications device utilized in the invention, a block 
diagram of which is shown in figure 7, comprises processing means 702, memory 
means 704, data transfer means 708 that may be wireless 714, or both wireless 714 and 
fixed 716 (e.g. a cable connector) capable of connecting the wireless communications 
30 device both to the multi-pipe access host and to the wireless network, and optionally 
comprising display 706 in addition to keypad 710 for implementing a sufficient UI. 

The protocols and protocol stacks utilized in the information transfer according to the 
invention can be selected from the existing ones, as the transfer capabilities required 
35 for implementing the invention as such are not particularly complex or special, which 
can be seen as one benefit of the invention. The invention may be realized as an 
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additional software/hardware module or a combination of both as included or at least 
connected to the device requiring the data to be transferred. 

It should be obvious to a one skilled in the art that different modifications can be made 
5 to the present invention disclosed herein without diverging from the scope of the 
invention defined by the claims. For example, utilized devices and methods steps may 
vary still converging to the basic idea of the invention. As one observation, the mobile 
terminal enabling the use of a wireless data transfer pipe can in practise be categorized 
as a mobile phone, a PDA, a communication enabled handheld game 
10 console/entertainment device etc, for example. Hence the invention generally applies 
to most such devices that support wireless communication and can be connected both 
to the destination device and to the data source with sufficient data transfer capability. 



